M2 muscarinic receptors inhibit isoproterenol-induced relaxation of canine airway smooth muscle.
Classification of muscarinic receptors in the central airways has revealed the coexistence of M2 and M3 muscarinic receptors in this tissue, with the M2 subtype being predominant. Although M3 muscarinic receptors have been linked to airway smooth muscle contraction, a functional role for the M2 subtype in this tissue has been unclear. In nonairway smooth muscle, stimulation of the M2 muscarinic receptor has been shown to be associated with inhibition of adenylyl cyclase. In the present study, characterization of muscarinic receptors in canine tracheal smooth muscle confirmed that the majority of these muscarinic receptors were of the M2 subtype (89 +/- 3%), with a minor population of M3 receptors (11 +/- 3%). In functional studies, both isoproterenol and forskolin cause a dose-dependent relaxation of precontracted airway smooth muscle. In tissues precontracted with methacholine, 11-([[2-(diethylamino)methyl]-1-piperidinyl]acetyl)5,11- dihydro-6H-pyrido[2,3-6][1,4]benzodiazepine-6-one (AF-DX 116), a selective M2 antagonist, shifted dose-response curves to both isoproterenol and forskolin significantly to the left. In contrast, AF-DX 116 did not alter relaxation induced by the K+ channel opener BRL 38227. Furthermore, the ability of AF-DX 116 to enhance isoproterenol-induced relaxation appears to be limited to smooth muscle precontracted with muscarinic agonists because AF-DX 116 had no effect on isoproterenol dose-response curves in muscle strips precontracted with histamine. Hexahydrosiladifenidol (HHSiD), a selective antagonist for M3 receptors, did not shift the isoproterenol dose-response curve in muscle precontracted with methacholine. This study demonstrates that stimulation of M2 muscarinic receptors in canine airway smooth muscle plays an important role in functional antagonism by reducing the relaxation caused by agents such as isoproterenol and forskolin.